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Opinio. expressed in this publication represent the views of the
participants f the Regional Meeting and do not nec'essarily coincide with
the.official position of Unesco. The designations employed and the pres-
entation of the material herein do not imply the expresSion Of any .opiii;

whatsoever on the part of Udusco concerning the legal status of any
countiir, "or of its authorities, or concerning.the delimitations of the
frbntiers of any country or territory.
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"-
1 L INTRODUCTION

,-

Backg;ouricr .

A Regional Meetpl on the Trends and Problems in Science and Technol-
ogy- Education in Asia was organized in pursuance of Resolution'1.23 adopted
by the Unesco General Conference at its Eighteenth Session, within the frame-
work of Unesco's programme of education for sciepce and technology. Convened
at the invitation of Unesco, it was held at Singapore on 20-26 July 1976 with the. .

Gover4iment of Singapore acting as.generous host-.
.84The reform anellevelopment of science and technology education have

be.come a. major policy tolnterp id almost all of the Member StateS- in Asia. In
- the last decade or so, a variety of programmes have been developed and launch-

ed n. an attempt to improve the quality of science and technology education and
extend its reach to the rapidly broadening popullition in schools. Some of these
attempts aim at refining and impToving the ekfiting programmes and structures,
while others stem from far-reaChing and 'fundamental changes being brought,
about in the education systems. In either case, the direction of national en-
deavours is clearly towaxds: Taking education in science and technology relevant
and authentic to national problems andrealities. A considerable body of experi-,ences has been generated in the process; also, tmany new problems have
emerged. The Regional Meeting was intended to promote the exchange of ex-
periences that the countries have gained and to suggest.the directions in which
further development of science and technology. education in the Asian region
might be explored.

Objectives

The -Meeting was -to review the current trends and problems in science
and technology educadon'in Asia Ad..examine in particular two themes: inter-
relatiOnshipsi between science and technology education, andicommunity- based
cience an& technology education. in the light of the Meeting's review and .

analysis it was to identify problem which needed further study and research
and to make.recommendations for co-operative aCtion programmes for science
and technology education in Asia. (Meeting Agenda at 'Annex 2).

For the .puwose of this Meeting, -sLtIce and" technology education'
refeis to thejirst two levels of education, for hoth in-school and out-of- school
populations. The tertiary or hig$er. level of education was "not inc1uded in the
Meeting's terms of reference. 'r.

La_Etion_ . .
.

In preparation for the Meeting, all Nlernber States in. the Asia and
Oceania region were reqbested to send in reports on the sijuation of sciece

A
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Science and technolog edu.cation in Asia

anditechnology education in their countries. Seventeen 1111ember Scates respon-
ded by sending in,ttieir country reports. The country, reports .were generally
in two parts, one It. which an overview of the present situation of science edu-
cation and technolbgy education-in the. couh-cry was presented, arrd a second
part in which specific pr1,521ects and progi9mmes underway were described. .

The R4rificipanis from 15 of these Member'States were able to attend the Meet-:,
ing in'their i'ndividual capacities. Organization& of the U.N. system, inter-
governmental organizatigns, and other organizations also- sent their represen-
tatives and observers. (List of Participants at Annex 1 and List`of.Documents.
at Annex 3). 1

Organization

The Meeting wa; held on the premised of the Regional English Language
Centre in Singapore, and the inaugural ceremony took place on the Morning of
20 July 1976. After a statement of welcome by the Director of the Unesco .

Regional Office for Education in Asia, the Meeting was inaugurated by H. E.
Mr. Chai Chong Yii, SeniOr.Minister of State for Education, Government of
Singapore.

In his inaugural address Mr.- Chai Chong-Yik, referred to science and
technology education as :building blocks in the acquisition of technology Skills
and developfnent of economy'. In today's world, modernization generally ine-
vorves some- degree of industrialization, the key to which is the app lication of

411r science and technology. Receptivity to industrial \Tchnology dePends to a large
-extent upon education. '..e

He referred to-the measuresithat the Government of Singapore has ini-
tiated for investment in science Snd ?echnolOgY education in ocder to develoP the
potential of-the young people of the Country to play their' role in the econo
and civic lile of the community. -(Inauguraj Adiliress at .ippendix II). c.,. . .

Following the.inaugural, tVe Meeting assembled in--the first plenary
session to elect its office bearers and_coostitute the-Bureau of the Meeting. The
following Officers-of the Meejing were elected unanimously.: Chakman: Mr.
Lim Jit Poh (SingapOre)-; Vice-Chairmen : Mr. 'Mohammad Nadir Atash "(Afghan-
istan), Prof. F. Fenqiam (Australia), Mr. Kum Boo (Malaysia), and li Tha
Nyunt (Burma); Rapporteurso: Prof. A. N. Bose (India), Dk,r. Nida Sapianchai
(Thailand).and Miss Raquel Valle (Philippines). .

..
. .

- II The first three plenaiy sessions were'devoted to presentapons by partici-
nants on current trends in, scienCe and technology education in their countries.

, I'hereafter the Meeting formed itself into two Working Groups, each of which
dismissed and .ekamined the other agenda items. The reports of the Working'JhGroups were" pre nted to' plenary sessions and discussed in detail on 23 and
24uly 1976. In tt final plenani session held on 26 July, 'the .Meefirt considered
and adopted this final report 'for 'transmission tp Unesco.

.. a
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' '1 reports were Supplemented by oral presentations bY the participants at the
Meeting, ,Each.prsentation was.followed by a question-answer discussion in
lizhich specific points were clarified lir ehicidated. In ternas of the remit oi the
Meeting, the country reportS and ôIal presentations dealt with science and

'technology education with reference-to the first two levels of education onlY.
Lt,was algo clearly noticeable:that the discussions treated 'technology educa-
tion' in its pre-vocational. aspects and as 'a part of general 'education rather
-than witfl reference to the vocational-technical training system. 2

fl

2.1 CURRENT STATUS OF AND 'EMERGING TRENDS IN

SCIENCE AWD" TECHNOLOGY: EbUCATI9N IN ASIA

The Member States invited to the present Regional Meeting had sent in,
- Written reports in adVance deScribing the cUrrent status and some of the emerg-

ing trends of science and technology educatiOn in 'their countries.1

Plar_i_gnin of science education
I

Science education has become a'majpr concern,in alrnost all the Member
States, and high priority has been accorded to its expanSion andqUalitative itn-
provement. Scarce resöurceS have been committed td-this in the belief that
this-investment would yield, dividends in,the'national developnient programmes.
Increasingly, reLgnition is now gaining ground that special attention needs to
.he given to science for its role in all_ spheres of everYday life, and as an intet
gral part of everyone's basic educatiOn.

In cfuantitative terms, the exparisioxi rate of science education-has been
Well ahead of the expaffsion rate of totial-OrOlments in school's. In all countries
of the rtgion, primary science iri one forn)7 os.another is one of the cpre ;

0-jects for compulsory study. Science is continued as a compulsory -offering at
the junior secoridary gtage, and its importance is enhanCed bY a strong 'trend
discernible in a number Of cou.ntes Towards unifying what are variously known
as 'primary' and 'jtinior secondary' (or ',middle') stages. At the,upPer sec-
ondary stage, science- subjectS are offer;generally as eleetives, and efforts
ate dirgcted to ihcreashig the niimber of seats in kience courses.. In some
countries, where sciénee subjects are required for cornpulsdry Study, the
allocation of time for science has been significantly incre4sed.. ,
1. The reports will be published in the Rex-t..issue of tki# Bulletin:of

the Unesco. ipegional Office fo'r Education inVIsia, Bangkoi,
, .

-2. In this "reportt the term. 'Scieve-technology',hag been use'd to.icientify
the rePferences in the. Mee:zing's., discussions to'\,science and technol,-

, ogy as ap integrated set- of learning expviences which is also a
part or general education.

7
,
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Prior to tht- t9,61.16 when tile upluirge tit interest iz scier,cc eclucanc,I,
occurred), the typical arrangement s almost all ti ttw desielopin4 tf,t,,tritos
AEA watt tor science to be dealt...with tw it,(11.ifius ctatirratter. 7.01,te ottci'
than not, there were different it'ArriiVittees and sporitetitnes (..%v! ditIvitsnl
organizations - to tormuLate the syllahuses tor p..-tiWry mid setondar,

By far the TrIOSt Sign111cJnt recel'o Criar,ge m thc % Oth 7 FR'S

the region has takc- the torn) otestablisning 1nstItuflf..01 ttr L'urri,-U-
Istru development in sclet4:e education. In 3.0Mt1flon It" %urricuLit deNt
sorrar el these inIttitutes Also sillgUrne The rtNponSibillt% ;lir and mi-

. pIernentitT isclenCe education In Ow eichrolls. In some ccruntrIc s. the tnstilUtes
or centres are ,:oncerned wily with scien.-c ectucatior vOlereas ii olh.t,rs
sctence educariun is a par k..4 hle rrip r e testsii.sitatity ot the 1[Tstit
ftir curncuium deNeloptrier. TTutt Institunorhallidition curnculum
merit wori, to .1,,,t-ten:c educx1,,,, has, in serike cuunir1cS, r,t--,w resulted p: co-
operatite associatirn t everlise from. varlous with i!'. and fq.;,.5dc
educahunal system I des. ckiring rew sie1ice ettirl'hIn

From trIg, atiroc 11 iIl nt!' tf..40 !nal. RA' r.Z

education, at nod the OrortiZ4Tiort1 I retailing I! rulf h4% us,c11

Alnjost elciALIVIvirk or! 1").'S$7.1".A.,111 SICrii;C. aSSIstor,%-t 41! we/.:k%!:

and truc with I `nesco plivtd a :tiiig-y:1 rc,.1
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\est ;4, the :.cnst-k-.1;$s it'1 e
,it 1.ciete ettus:Jtk( itt71.-71 Nts-it k.o.n.ticr 4,1 lc* h,c,

e4J,u:Jt0on41 .fli 41 a 1w-xt,tr4,--:!,1,1 r.-d r:adi% :it

re-ortentition! otttuL-,,ttico Cht- rtannIng
in these h.as tlt-cn Jrticul.ittd **rt.) t,47;.,kaTtlqal tt

A heginn,Ang- S tn rabittiV 1.,'.ntt-ards
who r edt.tc.atiwi-ol institutions 1"-4, y!'rv
nitv for forrnul eth..KAticy.r. 11-1,111 zerter411A lAtges ttAr. f(q--rt,

melt eri..es tVik !fi. th4fic 4 rt f"ic ell s , ritr nn.
agriculture, and other fields, rls, t,, sserrin,alt s, t,

TIA.m16, h.i1t IS het nic 41P4 ii't ti,a f t ' *
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0

Science te;thriol-ogr Ae1.2

In many countries. the ininal efforts in science curriculum development
odd the late 1900s tended to be 'adoption or adaptation' of science curricula
designed ip developed countries. A major shift has appeared now towards .1
progressive development of indigenous curriculum programaries fused eX-

pertences gaYaitli in earlier projects. This is reflected in the new nisi ruction...1i
materials which incorporate rrxtre local examples and are increasirgh, oriented
to the new social demands made on the education system. Greater effort is
evidence to relate the new materials to the national environment et the child.
In developing learning/teaching materials, the use of the learners' environment
- huth natural'ard man-made - and locally available resources are being- iised to
provide first-hand science experiences. particularly at the basic leveL Nepal
for example, through tts primary swervisors and using centrally developed cur-
nculiarn guidelines, has developed lesson plans using this approach. Also ills-
eernibk in a felL cou.Aries is ,1 trend towards giving greater freedom to
teachers to design learning; teactuni2 sequences within certain general g-wde-
lines, to meet ihe individual and local needs of thvir stueler. This irend,
thmigh TIQt vet general. may hecotne so in the conung

Although traditional approacn to reaching scicksc as IN.d), if
(iknowledge) is still prevalent, and in Sorne countries . with ht allo,r. etwhasis
teaching 'pure science principles first arid foremost, trete is ri-rw r-olicca

. %tuft in a nillritlyr of Countries, particularly in their ncw prograirimes. ru
shaft is fri,m the cloSelv-thrected learning of estahlished`facts to
UnderStallding to aprlications ot Acquired knowledge a4 51¼11k ic lite pi oo-

:erns. There is greater stress on first- liand experierices fs; pupils .vid !Nit.
tit:ftti, trittol%C.tret7t U.1 the leariArg priice,sis through (mown\ and disco\ er\ A c

) T .!1 arph4,--aftwI or sciettce wt Le incorporating; elertats ct technok,o....

rlw lesel the etki.,-atio,: svstemat which tht, scie-,.cv curricula wCte
1:Atrfuged differs from4 cc,w,Try 1 In stittie c.tries the sect,' d 14.cl
or" education was taiken, lap first, t ivw ot resource CO1 ritS, I hir ru:nilers
inNohord sotne casesto Ina! ItirroNetTAt of Seco-Klan s01:6-'1
SClert(it° W11: hring retiff;' jn IrtrriAed "S-Cler'(4' leAchil: AT 1 (

uniritsit' tekel aq.k Well AV it, t-.4.7 prepar.itton of ri.-; fed's' het-4 tor r

avotetri. The extvi,siim rc. pritran -.school wa.= hc,re, rather slow a-0,
4dtd tNe effees kyr th e AtNIrsoi ::wrricur de%c4ortrx-;-

$4hCtctl<1 teL vim- all tot, ot-rtioum, I othci-courInes, sitJic.z-% ot
771.ngr at the tor ale ic.!%I'4; dowards 4,j:rj!e41 rr7V Jne tht:' cn

-shifted to curt-lc:Aim.) deseloritic-'t tor A tusic ci.71-e Uth.44MV10

Lug-es! ,.t rupils are tct wig, tt r7Li .10( ineir 1-

tng at the erd Jfe VII 4;4 't;', -: t`.

, e tet.,osi.tr

gx-t V e' 14, ; lc !,

world of c-rt'rai
1-,,": it

u, true eneeyaritered y.r1'

SCIehl.:e etittiCa? :71ki .;;: At. e.'1,.
.1111.4 W .117e1" Pid-Ctarvr.



Arising out of this, there is a perceptible tendency towards a unified or
integrated approach to the ckihtent within the vanous branches of science af the
basic cycle. In sonic: Merither StaieS, atteropts have also been lila& to intw,rate
scienCe with areas 01 Social studies and the humanities. In the Sri 1..anka
Primary St:4,4ot Curriculum, for instance, the total real-life Eltuanon of the
child is the major source of learning. The most recent plans for curriculum
change in several other :,;ount nes are also.in this direction. enchancement
of the scientific..outloo'r of rural learners and the development of an interna-
tional viewroInt appear in the curriculum plans ot some countries.

The science curriculym pi-ograrrimes have been developed as packages'
of instructional rriatenals, textbooks and guides, along with the in-service
training of teachers. The difficult problem of the trutenal base (supplies and
equipment) for the programnes was not lo!,g,in ,making itself felt as a con-
straint. In response, trany countries in Asia have establiqed centres for
designing and developing equipment Suited 10 local conditions and using 'Iocal
raw materials. When science education programmes,encounter the col ulslons
of mass education, the problem of ariaten.:t1 'lase wi P1 tie to4gnified n
Ckatrly, innovanye approaches are called for. In sOrtIC countries, the thinking
Is rflovng towards evoivr rig science education programmes, particularly at the
basic kl,e1, hich iould tic capable of providing valid leirning experience with-
out being dererident on tratfitionaI equipment,. Tht linking of science education
with work experience, the interlockir; of conitive ishowle&-e and practical
applicationird the u'...7c of e-vitonmental and cominuritv resoutet ire oh-

n this appro.,,,,,h,

,Nt1CMtlet Stes t tht rtIt are nit.A11".,4 dtrection (tt rri -etr
tl.ducanon svsteihs. e !he first level, a% aitahle and pc levat, ty !tie
enrire society. 'pus hasii.: tun( tioral educatwri has t,r;
heaith and r'itrit ion, de\ elopnient of etriplovahle si Us aud rural iranstortnation.
Science as an integral part 01 this educa!ton nas its lotus 0.0 prrparinz the
le irner te deal wift real proNems, particularly those of povertv and derma-
thc., Other- aspechs involve rrohlems of the urrat of It lLc t!ri iitf
cultural arid s(,cin-ecovernic enviroornerts, In pirticular, much of Ni'lerk:m.
learntro.; ,210se1v tiniKed with pr'flhiern11,. f coN i roneental cnn.ServaTo-, f nir
44-sc-h.t.g,! rrogrirraries as1,0ciated with errerie''ice have ASO cfir' r ;11J r ti4

lear-ir,.: *tit`14,C rt.',AS Oftcr science provrartuia,..,7 tLe
fortri of suct! Ictivttirs or csftablishti'iren' a .rencc
sciercc ..ettres r
blur most It ,±leri'...Appe.ar to ,:.frer t it
rkace et are tat s Iyt re
inftee *Jctrt ' 't , Mt. f: '

..

A `C,'IC5.

1C4 started V many \letnha-
pepulatin
SrCt
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.5aferice :In (...`elrLes.ag?

being a *fragmented rather than a systematic approach to changes in s,Lnence
curriculum due to:

k

thepiecemeal nature of efforts which do not closely link curriculun:
development to nokettral policy 'and do not have some assurance of
continuing and adequate support;
the lack of systematic ,efforts to link and co-ordinate science educatwn
with changes in teacher education, material production and instruc-

.
nonal and management systems;
the insufficient mobilization of needed resources and the under-
utilization of ayaklahle (non-traditional) resources;
in the context of a centralized system of curnculum de. t prrient ,
knaidequate communication and co-ordination at the level of schools
and teachers.

While in some countries the Curriculum Development Centres have heen
used for the preparation of texthooks and other related instructional ITOTerials
and training programmes and are thus closely inyohed in the inTlementation
of the curriculum, in others the agencies responsible tor developing thi.. io-
structional rratenals needed for the imp-..tmentation of the curricuLan ale
different from those responsible tor des eloping it. Yimiii r iv, r he exarranatioT1
systems (and this applies )iarticularly to tectni nal exaltanatto ihe second
leveli have sometimes remained urchanged and ill-Stated TO I., needs nt
flew Cur rit,:u

The waV that a curriculum is (lei eloped det 7r:tares
..;egree the conditions ot its unplementato,n. fl& t1,-A proJaugnes scienct
education includrng itIstructiou,t outenals were developed c ent rally in nearlv

caseSe This did help in cvmcertrattrA:, scarce r esour. es (4 expertist, Ind'
ensuring quaNtative standards, but it also created a between those Aix,

deeloped the curricula and the chisroeu teachers who a.e responsiNe for
carrying out the urrlcula ui learrUng techirc suubti . iccrlieit in c,,un,
curriculum, and it-lore- so in science, arc certar; le,ir,nin teaching strategies
and, to the extent that those who Jr( prJctise these ate unaware ot or
volved in them, the gap is widened. l',- mai attert.rts nave boen trade to brid:,t
this gap tIV JsSilelattng seleCted teachers 471 ,'Lit 11c1.1lurr; J0)4 Itie.S.

SirA.:e the new prosiltiirunes 1 si itt. t. eikica!io: hdie orls r.ccr
entered the Irrrieri-pentarlon pf,Ase t,,cst ,"kst..1:7 cou,tiles, the experic,-.
implementation is 14`t quite as exteisive hi f c;itriLututn

orrit indications ,are available abeut ,!..e ri rt ii s sAthei-OPS are ti-t,

soutztil tp thk i3si c r rf,oletrs fi t t it 44 tit'.

centralized curriculum deveiornme7'.t 4, it,-
Own develorrner% NIbS insh.t rn re 11!.ki!
rilarediaitc enNin,:;,C:',. .1: Tt '

J re being trade Tr' (4.("e'rT3117.C-
lattng to cerao 7g:cr ICS
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f entrally. In Singapore, for example, curriculum development and tryout are
done by the teachers so that the processes of development and implementation
go :nrward. a1r7offt together.

Then again, in countries where science education curricula are centrally
deseloped, there is,a distinCt trend towards the decentralized management of
implementatidn, as shown by the establishment of regional or district centres.

There is a growing awareness that the pre-Service teacher education
programmes have not come up to the challenges of the new school curricula
and need to be r evlsed. Nilhit of the Member States have started work in this
direction.. Charges in the prtparation of teachers,have however hardly been of 40,

a magnitude asd depth to match the changes which the . science programmes
have tried to initiate.- innovations have been made in a few courses, but-trno-
yanons of-the programme ascii have not emerged. It is recognized.that, using
the traditional modalities it is very difficult to train all.the teachers simulta-
neously. .

In order to accelerate the rate of science education improvement, alrnost
all the countries have organized massive in-service training programmesp
linked...v:0i the curriculum change. The strategy niostly used is to train nit'
key personnel dr master teachers, who in turn provide in-service training to
teachers. This method, due to lack of resources iNoorne cases, might require.
,a decade to train all the teachers. In order to Meet the ever-increasing de-
mand of in-service training progranures, decentralized resource centres
are being established in some countries. Muln-media self instructional rriodules
for the purpose of upgrading teachers 3 re also being developed.

Despite the quite extensive in-service training programmes, a recurrent
theme in theMeeting referred to the lack of comprehensive educanonof teachers,
particularly at the primary level, to cope with the changes sought to be intro-
duced by science education programmes. Generally the in-service training
programmes are designed to help the teachers in handling the specific changes
beinfr introduced by a particular curriculum project or to use the instructional
materials devekred in it. All of the countries have felt tioat new mechanisms
are needed for rapid large-scale retraining of teachers to accelerate the rate
of science education improveltient.

There is ,a growing recognition that conventional schools are only one
important institution in society with a make in the provision of equalitv of edu-
cationul opportunity. Alternative structures; orientarions and resourpes are
being increasingly explored. Maximum unlit...own of under-utilized anduOutil-
ized resources in the community is beconung a major effort in some of the
progranures.

An increasing use of multi- media packages nf educational len non
along with entio-1,0 vs'ru,:tu 7.1! ,o,er rs. t L J`!e!!Tret1.

tied instrucnordand the use of self- learn: nn 'kits and modUies art fenny tried

out. "-New instructico-ial resourceS- like kits, scientific educanonal Trivs
games for enriching scierne Icarnirv, are tv.:1!,;,:;: devekTed.

I 7

MI



Science and tecnnology eaucatien in Asia

A progressive development of new management systems for the effecu've
implementation of science programmes has been attempted in many countries
by instituting sgaecial supervisory cadres.

Evaluation

Although expenmental tryout of new curricular materials, tricrotestinn
and usirtg formative evaluation to revise the materials before introducing a new
science caltriculurn have leen reported by some countries, a systematic built-

. in curriculum evaluation has not yet been put into use arnan integral part of the
curriculum development process. Curriculnm analysts and curriculum evailua-
tion for 'the training of curriculum developers has not,yet been used on any
'significant scale. More often than not, policy changes which change the curric-
whim result from political changes rather than from curriculum evaluation. a.

With regard to procedures for tly,Irs-sessmentt of pupils, many Mem 4ter
States have abolished public examinations up to the lower secondary lege'.
Even where sOme sort of centralized examination up to this stage-is retained,
it as to he used for,diagnostic purposes rather than selection. As a result,
more use of internal assessment on a continuing basis is bsing made for asses-
sing pupils progress at the lower secondary stage. At the second level asa
whole, however, the examination systems appear to have, in a number of coun-
tries, a very strong and directive influence on the curnculum.

PlanninF of technology education

In thost of the ootratnes of the reginn, technical and technologiciel educa-
tion is a separate training system from the general education, and no major
efforts to integrate these within wneral education are vet under way.

Recognizing that education, to he relevant to national developmental
efforts, has to prepare the learner for the world of work where science and
technology are becoming' critical factors, -.there is a growing concern in many
of the Member States to make work experience-an integral part of the general
education programme for the development of desired attitudes and skills. Ai°-

. ternpts are being made to developwork-oriented curricula 4041, in sone countries,
this includes technological learning experiences of a pre-eocanonai character.

*. in primary education, arts and crafts or practical arts are included in the
curriculum.. In some countries there is no fixed syllabus for .these subjects
arid they are either taught as part of co-curricular activities or incidentally as
part of other subjects.

At the lower secondary stage, crafts (,r industrial arts are taught in the
majority of Merriber Siates, either as a cotrtpulsory pr as art optional subject
and are intended to cultivate positivz attitudes towards manual wori.., deNeior
basic practical skills 3,1d phrovide a pre- v4 ,.cationa I bias to the 4eneral t,ctlicatt4,t.
programme. Scare countries are, howeNer, trciving towards providing a rtolre
integrated general and technology educatim programme for the tirlu 1&.1d secovA
levels of education.. Shortage of qualified teachers and el'luiptnent $or technical

LU
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subjects has generally teen the main problem in providing such programmes.
Efforts are.being made to find .a solutiOn toy imaginative use of community
burnan resources such.as artisans or skilled workers.

At the secondary level, and.particularly the higher secondary stage,
special Mdustrial, vbcational or technical schools provide technieal education
where,tabout 70i Of the instructional time is devoted to vocational or technical
subjects and about 30% to general education. The tendency is quite evident
that those who are not able to do weLl in courses in an academic general educa-
tion programme are diverted to the vocational and-technical streams at the
secondary stage. 4*.

Although at present certain institutes are identified with certain types of
education, there is a trend towards makvg the distinction less sharp between
general and technical education hy the conversion of more general secondary
schools into vocational schools, by incorpOrating instruction in technology in

tb new science programmes, by making work experience more oriented towards
tectitilogy, or by establishing 'comprehrnsive secondary schools.

bifferent administrative arrangements exist for planning and implemen-
ting technology education. In some Countries this is done through special
departments in the Ministry of Education, in others through Ministries such as
those of Industry, Agriculture, Forestry, Fisheries or Labour. In order to
facilitate an integrated development of science and technology teaching, sections
dealing with science, aild technical and vocational areas, are at times being
established under the' umbrella of a Science Etkzation Bureau.)

As regards curriculum development and production of instructional
miter' As, unlike science education. no Institutional arrangements have yet
been evolved for technology education. However, where work-experience,
pre-vocational and vocational subjects are being made an integral part of the
general education curricula, the Curriculum Development. Centres become
responsible for the development of the curriculum for these subjects also.

As there has teen little significant revision in technology Slibjects in
trecent years the advances in these fields are hardly reflected in the curricular
programmes. One cannot but note'that the kind of upsurge which has marked
science education is not reflected in technology education at the school level.
This is certainty not because there are no major areas of concern to national
poies; there are such policy concerwo e.g. pre-vocational education, inter-
mediate technology on the development of eniployable skills - particularly in
rural. areaS. Possibly the growth point3 which tie on the line where science
and technology meet have not been exPlored sufficiently te, provide the leavening
for ectu jatlon.

So ar, echnical education has been urban-biased. There is need for
developink tec Nology edul-ation which should deal with thetrurAl areas and
their rrxxiernization, and how appropriate technology Can be transferred to these
areas. Sri Laika, India and Nep*l have taken positive steps tr.ward onurtlniz
some technology education in_the direction of rural areas.

4.
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'....Implementation stritegies

The major problems in implementing the technology education program-
mes, aNseen by the participants of the Meeting, appear to be:

The inadequacy of the curriculum, .which is still geared to the needs
of the earlier strategies of development rather than the needs of the
present and the expanding future;
The absence of appropriate instructional materials;
Shcirtagesof physical work factlities, equiOnent and raw materials;
The shortage of a,qualified and trained teaching force..

EffOrts are now being made in many countries tasounteract these prob-
stems. A growing interest is in evidence in revising the technology curricula
with a view to linking them more closely with the general education programme
,and p6itponing the stage of specializatios much as possible.

The Curriculum Development Centres are now getting more involved in
developing new instruitional Materials for technical and vo'CatiCinal subjects.
Places for niore pupils are being made available in the vocational and technical
schools. Trade-type courses no' rrnall) conducted ,at ,the technical institutes are
being conducted at selected Senior gccondary schools. National vocational
preparation programmes for out-of- school youth are being developed through
Youth centres and other similar alrangernents.

In a few countries, experiments are underway for-using a project apfiroacti
in agro- technical studies in school programmes. The use of community re-
sourcer and facilities is being encouraged for the technical and vocational corn-
ponenti of genere education, and to meet the shortage of equipment, materials
and cIlled-training personnel. This has been possible by revising the curricula
to provide for practical training in village omr..kozzirarzIafts. Part-time technical-
vocational education courses for school leavets are also bcag organized in
some countries. The rtsources of regular schools after school-hours and those
available in the community ate also being used for this purpose.

The teachers of technical and voCational subjects are usually not primar-
ily trained as tgachers;c4isey are generally technical college/institute graduates.
In some countries they are technicians recruited from industry, and are then
given a year's training in secondary teachers colleges. The supplwell
prepared and qualified technical teachers is a .rnajol\problem inall the dev'elop-
ing countries of the Asian region, as the existing mechanisms for pre; service
frothing are proving quite inadequate.

Evaltiation

Although the use nf experimental tn.-,0-ut and evaluanon (both formative
and summanve) has been reported in the cases of some new science curriculum
projects, no such activity has been reported in the area of technology education.
With regard to pupils' evaluanon. the traditional approach appears to he
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prevalent. As there is an increasing concern for the development of desired
attitudes and practical skills in the technology education programmes, however,
new .testing procedures are being tried out. in a few countries. Pilot piojtkts
ynderway are testing the feasibility of using local committees, to assess certain
practcal work undertaken by secondary students as part*Of their.coursestudies
in general educatipn. A mo%ement away frrim a strong 'centralized examination
system is also emerging in ti nuriNur of countries.

Concluding 'observations 4.

Techninlogy education as a part of the formal education system is passing
throtigh an une.asy period of transition in the developing region of Asta. In the

'earlier decades, such educahon was intended primarily to develop specific
skills required for the lower and middle ranges of occupation ilti.the economy,
and was tirpica,lly imparted in post-primary institutions', paraillel'to grades
V/V1 - IX/X of the general Schools. Vocational schocils at this leverare now-
fast declining. In some countries, technolegy 'education has moved up to sec:
ondary, grades, parallel to grades g-XII of general schools; in other countries,
such institutions are at post-secondary level. 'Training for the low'er ranges
of skilled occupation has been taken over by apprenticeship schemes, on-this,-
job'training and trade schools. The school systenis would ,he the.poorer
education were to he disconnected from the kind of practical learning experi-
ences which technical/vocational schools provide,- despite their somewhat
narrow concentration on specific skills training. The response of the school
systems in some countries was to develop 'comprehensive' secndar schools
which brouglit together technicaliN:ocational courses .and general academic
courses under a single school; whicki incidentally provided opportunities for
students to change courses or even streams. It is hoped thus to remove one of
the. crippling handicaps of the ugual technical/vocational schools; namely, that
thel; have tended to he the last- resort choice of pupils and were 'dead ends'
from which there was no outlet for mOving up to post- seaMdary education,..not
even to technical colleges. The 'comprehen;ive' school has pot been estab-
lished long enough on the Asian soil to assess its merits, but there is some
indication to show that the job niarket preferences are not enhrely ij favout Of
the graduate Iron.; the t*chnical/vocational stream of a' Z'omprehensive high
school.

Anotrier response in some countries in Asia arises from the awirvness
that training in skills which can he applied polyvalentlx, rather than in onlv- a
narrow range of jobs, is essential if education is to create a wide base ot skills
for the corrimunities. This is resulting in the olovernent towards irvegrating
peneral and work educatioi s the foundation tor more speciahzed traintni:
-ittfitch unay take p la_ce L1 H instItUtligl but tr.ore OUCTI OI I hC loh.



3. PROBLEMS OF SCIENCE-TECHNOLOGY EDUCATION IN ASIA

.So Clo-economic context and educational pal'iorities

The socio-economic and geographical environments in the countries in the
vast x4gion of Asia have significant differences. Nevertheless, there is dis-
cerni5le a remarkable degree of consistency in the patterns of development .

.

adopted by many developing Asian' countries.in the late 1950s and the 1960s.
The general rategy was to try to 'keep the GNP ahead, in real terms, of popu--
lation gro th. T6 achieve this, the main effort was directed towards the
modern sector, which invariably coincided with the urbith sector. It was as-
sumed that the traditional and poor secthr (In the main, rural and agricultural)
woula receive the benefits of growth by a 'trickling down' process.

The last tivo decades of aevelopment in the region, however, have indi-
cated that high rates of economic .growth, or even relatively high per-capita

have not necessarily led to significant socid-economic progress for
the 80 c;;, of thepopulation, and certainly not to the poorest 30-40% of the
population. The very real problems of the poorest sections in the countries
have increased rather than eased.

so
A most- significant development in the late 1960s and. early' 1970s arose

from the fact that the asttirrptions underlying the modern sector approach have
been seriously questioned Increasingly, the countries are now adopting devel-
opment strategies which articulate social dimensions, focusing on disadvantaged
populations.

4

Education strategies over the same years, "while producing dramatic
results in terms of enrolment increases, did not achieve all that,was expected.
Large numbers of drop-outs, an increasing number of illiterates, a vast number
of children from .disadvantaged populations without access to education, irrel-.
evance of what was delivered in the education system, educated unemployed
all pointed to serious shortfalls in what the education systems were supposed to
be doing. While it is admitted that several of these shortialls may be beyond
the control of the educational planners, their incidence nonetheless.drew atten-
tion tc the mismatch th various sectors of-socio-economic development.

The new emerging socio-economic perceptions are horn of the recognition
that the equitable distritvition of developmental 'benefits is not. an automatic
consequence of growth and that the development Stcategy has to he consciously,
thrected towards the distribution aspects of grOwth, ag well as towards growth
itself. 'One consequence of thiS 01:Inge would Iv the creation of productive

14
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erniiloyment, particularly in the traditional (rural, agricuitural).sectot. This
broadening of development objectives would implkflr-reaching changes in edu-
,cational policies and practices - especially if education is now.to contribute to
the rural and other disadvantpged sectors of the country. One consequence of
this change in educational policies is the recognition of the.necessity for mas's
education - particularly for those who have remained outside the orbit -of the
'Modern sector growth. li follows from a broad-based policy of this kind that
all sections of the pdpulation'must receive education andtraining to the extent
that economic and social development demands, and that.there would be a wide
variety of;populations to be serve4 requiring an equally wide variety of educa-
tional InputS organized in different forms to meet theik diversified needs:

Science and technology education, being integral components of education,
would need to be sensitivelto, and reflect, this fundamentally different.direction
that 'education is taking, in keeping with the new strategies for socio-economic
development in evidence in the Asian region.

This new emphasis raises some new problems for science and 3echnology
education. In many cases, the recent effort in scrence education has been' to
improve teaching in this subject-oleo as a means of preparing science special-
ists far the modern sector. Even with new curricula, the experiences of .

students or pupils in science education has been heavily factual and many of
them emerge from school with a sense of failure in these Subjects. This type
of science teaching has also been quite 'unrelated to technology education at the
school leveL Technology' education tended to be formaliZed and restricted to
the developrnrt of some selected skills under rather contrived conditions in
schools. Parental attitudes to these two subjects have also discriminated be
tween them. Science education has been acceptable.' as it as identified with the
academic pathway to possible'employthenT7 while technology education has been
less favoured.

If this larger developmental framework is accepted, the matter of_ the
kinds of science and technology that are relevant and apptopriate to the needs
of Mass education would have to be thought through. Are these needs being met-
even marginally la; existing science and technology education programmes?
Would they be met if these programmes it6 a modified form were only tolv
expanded downward to cover the-school-going population? Any.answers, to these
questions must necessarily be seen in' relation to both the school-going poplila-
tion and those who are not in school. Such answers would conceivably imply.
consideration of fundamental questions of inter- relatioships Such as learning-
and- work ; learning-and-immediate environment; leatrthng-and-production;
school- and- community.

The developmental -framewoik also highlights the-issue relating to the
inter-relationship between science education and technology, education. Such
inter-relationship implies Nlore than jtist errphasizing the applied aspect -of
science education while retaining its essentially cognitive style of learning,.or
just incorporating more science elements in technical courses'. Basically,
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acceptance of the inter-relationship might dall for adifferent approach to the
teaching of science, an approach in which.an understanding of science is built
up by its application to concrete problems.

A consideration of the above issues raises the question: what kind of
planning mechanism is needed for developing science and technology eduestion
programMes?

The problems of implementation are bound to be increased manifold in
dip r,ontextio( mass education. The pointbf break-through may well 141 in the

.s6ence and technology programmes themselves, in ihe way .they are able to
release 'productive potentialities of the schoo4s, of their 'communities and of
the lea'rners 'and the teachers.

Against the backdrop of the above general issues, the following specific
problems of -great- significance to science-teihnology education were.discusse
by the Meeting. To ensure a realistic and practical perspective for disCussion,

d

the Meeting fochissed on a variety of wide-ranging problemstat the classroom
level, such as the following: \

-

Implementation - rattier than the development of ideas or programmes
- ks a major sodrce of problems. So many worthwhile ideas, texts
and materials .for science education have been developed. in recent
years but are not. reaching the children in sthools.

There is need to improve the integration between science ar.:1 technol-
ogy education, which are often 'taught as divorced from each other. Only
in this way can 'technical`and vocational' education becortie moti-e than
just the-acquisition of traditional skills. If science education can con-
tribute to an enlargement of technology educalion, however, there is
hope that children (and through them their parents) will not only ac-
quire apRreciationi,sk1lls and knowledge about technical and vocational
possibilities, but-will also acquire real problem-solving potemiaL
The teachers and children lack detailed instructions on how to do prac-
tical work with the resources whieh they have. For most people, these
resources will,f.or many years be the.village resources. ,Teachers and
children need very clear instructions on how the village outside the
school room can become the latmratory' and provide the materials I
required. Since in.many Asian schools there are no immediate pros;
pects of constructing and equipping special science rooms, open space
or the crowded floors must become laboratories. The shortage.Of
teachers will continue in many, areas and teacherszwill often tiave to
teach several classes at 4he same time. Teachefs will often. need the
techniques of multigrade teaching. Furthermore, the-teachers are
often unskilled in butlding their own equipment. 'Both teachers,and
children will have to leartt by doing'. _

Primaiy school children cannot readscientific or technical information,
so other 'means.of communication need to be explored. such as self-
constructed toys, models, comics or photographs. .

z
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Curriculum developmeht
_

. What criteria may:be, used to decide whether science education4malies a
erect cont.riNtion to improiring the social conditions and potential of the difr
advantaged sections- of communities?,

The last decade has seen considerable activity in the revision and de-
velopment of science-technology cuIrricula in Asian schools. The view was
expressed that in spite of these 'developments, the curricula have not become
relevant to the needs of Children or the community. They have only a few topics
that are af real use for life; particularly in the context of mass schoOl popula-
tions of heterogeneous composition. To meet these new needs, the Meeting
thought, new techniques of 'curriculum development are needed which in turn
may suggest the use of newtechniques and media of preseptation and communi-
cation.

As the curricula are already becoming overcrowded, there is a danger
,.that, with-every revision brought about under the pressure.of expanding knowl-

edge, they may become unmanageable. It is therefore important that With the
current curricula the most effectiv'e materials be .extracted.from the ma-ss of
less relevant materials in which they are imbedded: -it is important torernove
the 'dead ii+iood' 'from the curricula.

The overcrowded curricula have added additional constraints on teachers
and cohverted the acf...Q.Llearning for the learner into a blind race to "covei the
dkurse for examination T.Irposes.

The need for the inclusion of locally specific, real-life situations in. cur-
ficula calls,fot the appropriate decentralization of certain aspects of curricu-
lum development. This has been achieved in varying degreee,by Member States:
Any degree of decentralization raises a variety Of itrportant problems of plan-
ning, implementation and evaluation, such as the ease of mobilization of experts
and material resources, and the sustaining of national standards.

New techniques of identification, selection, analysis and synthesis vill
have to be developed if curricula that unite science and technology are to be
drawn from real-life situations rather than solely from the disciplines.

Teachers are largely untrained in critical competencies such as practical
work, management, content and skills for promoting self-learning.. The' nurn7.
bers involved are so large that their retraining within a reasonable. period Of
time is not .feasible with the ciinventional methods of in-service educaiion.
These constraints have to be taken into account in the planning and development .

of curricula that have a reasonaiple chance of implementation. This may involve
the development of new techniques such as communication going more directly
to children while still.being administrable through the education system. -

Alternative and optimal strategies for the provision of tilt!' extensive
facilities necessary for adequate experience of technology education wit.htn
general education would need to be developed. Central facilities serving
several schools and the use of local craft places are alternatives that have lven
used with success in several places and should he tried elscwrierc.
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° ,It was noted that most:educational effort towards prac.rical scienee educa-
tion faus slrort c.it reaching t.he c%ildren ; that is, it stops at conferences, A-V
centres, educational:research institutions or in upboards.6f unused apparatuS....

critical appr'aisal of-the failure of recent well- intentioned'projects is needed
if the mistakes are not. to be repeated. . . . .

. . .

a 4'
- Training of -teachers t.

Training programmes for teachers have not kept pace (with changes in the
school science-technology curricula, eitheli in quanti'tative or qualitative terms:,
Changes in pre-service education reflecting the Competecies implicit .Th the
changes in curricula and Practical school conditions are required.'SirniLirly,
in-service education deigns tavk to mett ttie massive quintitative targets
quickly, particulanly'at the primy level. Techniques and,, methods for the
enhancement of the cornpetenci'es o eacher\s muit,no* take ac,unf of the very
large numbers of teachers who have t be reached and th4 relatively-short time
av.ailable within which to reach, them, in this effort, requisite. for suc--

,

ceSS is the effective reorientation of teacher educators. This should include.
. their active involvement in School curriculum planning and deVelopment vrtT-'

cesses. This involvement will, also .contribUte to more realistic. curriculum
designs by taking account of the resouices and other constraints.

Further emphasis on neii Competencies in science-technology education
in an already overcrowdediteacher education syllabus does however.raise prblir-

. lerns of cuKriculurn.-development and management of training time for pre-
service teacher education.

prilizadon of, resources
Shortage in finance, material and human resources is a persisteni.prdb-

lem to contend with. The Meeting felt that, of the overall resoutces4vailable
for education, a more equitable proportion than is giveti at present should be
allocated to the disadvantaged %Teas within each country.

In order to obtain maximum benefits from the avai-iable resources, the
total allocation .profile for science and' techno4og!,5 educa.tiori ne6ds re-examin-
ation to establish priorities in the areas of curriculum cleveloprpent, teacher
training,'administration and management, facilities and materials.

Emphasis has to be shifted.from-merely acquiring hardware (expenSive
equipment) to the production of software (teachers' 'guides, handbooks. TanUals,
worksheets) which will help learners and teachers to impro:vise the rbuch7
needed teaching/learning material's, and t6 utilize the environment and' loca
resources for science-technology education.

The dearth of financial atid rriaierial retOurces is further)ggraxated by
the lack of adequately trained teachers and resource persons to implement -

science and technology eaucatibn programmes. 4TO overcome thi s shortage,
the Meering made the following -svgestions:
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-. the use of mobile units for reach! r reuxite areac To prOVIde,, &-.43t,t212.111,:
at th4 senior secondary stage, the science and t4c:7-iraa.'ogy experiences
requiting costly equipment, as well as or-the-sqot retflining for
teachers;

t.

the production of self-learning kits, correspondence-cum- comac
courses and guidebooks for teachers;
more effective use of educational radio and T. and other mass media;
improvizStion of equipment by using low-cost local materials :1nd use
of the environment as a learning laboratory;
the use of pre- servicelprograrritnes for tne production of equipment;
designing of ,equiprrient specifications which will reduce cost (e.g.. a
cheap low-powered microscope is oken sufficient instead of an expen-
si.ye high-powered one);

-771

using mahti-purpose science-technology rooms instead of irdividval
Laboratories or workshops;
tile design and production of simple equipment and kits by students as
part of their work elcrenenct education.

it was f4 that there has been too much depende' e tJ n resources in the
traditional formal J.rducauonal system. Available educational resources outside
the school system such IS 114ass media, educational m.:Igazines and parhpiilets
.:-.4e not beer; fully utilized.

For the successful impleir&Rtatioof lz>th tn- and out-of- sc+::ool scithct.--
technolog". prograrrst the co-operattop and co-ordination of relevant gw.ern-
mental and holl-goyernMet:tal personnel and agetliaz And local eiqlerts such
as i.:raftsrivn and farmers . is vital and shoule he consciously sought.

It was agreed that the corrar.7..fvutv in which a school is situated would be
a, an uriportant resource for science-technology education. l'or example, the

village craftsmen would possess skills whicial the pupils would want u, lean:, or,
tne existing industries could proide opportunitles to pupils for worl$ -o
ducuon experience. The rrltza:1.-)h of community resources, it should
remembered, needs systeiri,.atic and sustained effort to niotiNatt: IP

rn man or. lt has als; 14 ne a cotrimunit% educattor pro7zranur,e.

El.aluation

Where curriL-1.1.3,, Or ,:ertal', Ciel:vnTS T.±eITI, are dtAtiOpt-11 ii a C1Cct:
tralized setting, this 11,11:4:Work ot ealuauo:', and seleo7io; pro-
cesses for further institutio:al a! ri !or enlphctriet, would -eed '4
nought our anew. %%,.3vt, to al;.,st:50i tt44.,St: sr(' s 4 Sl HL !,I

mat danr:ot exan,r.t.'c writ!e- !-N .Aouid etc:
These at present are virtually -4,:.-eXiSt(". Asia L.,,,nt ries. le 7o;.;...

1113.8S edUC an on r ,1 St S a ,:1;..is,c-r 7 L.";

type diagnostic eva las el o t.(.1 t
corripensatory edut
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Scier.pe. and rea;21o:og-,.. ecau=;:"..on ;Laid

For deci-kirig- i stch areas as ce.rriciadevekst, te..her
preparation.or rpsource allocation, the -alisence of systernatic programme
evaluation bas been deeply felt, and is .recognized as a serious harrier to
programme pIannirig for succes/01 implementation.

SUMMARY OF CONCLUSIONS

The deve lopment of science a ec;--no education should .E.:e seen
in ;he conre---r of narion.di deve:cpnenr policies aimed at securing greater
aaciZ equity for the deprived and th;sadvanraged sections of the popula-
tions ,ond of the daTands of mass edu=tror

Curriculum 'development in science-tec:molog? education has to ...;-/e
epecifi az Z. Z;y oriented to real-Life problems.

A considerle measure off decentralization would ...?-de called for in_
deve len* to ensure relevcowe to Local environments.

14 training and retraining of teachers should focus on develoring
ecoms,etenciee jrj are critical to implementing Locally designed ar.d
deve loped

na.rirrar ..i-enefirs Iran available resources, their alloca-
tion a.zong progrart-z prior:ties nteds to be e=cnined. Greater emphasis

ce given to :he produnipf low-cost equiprent and utilizing the
e r. vi.ra e tc)ca resola--Tes :or learning.

,
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4. TliE INTER-RELATIONSHIP BETWEEN SCIENCE AND

a TECHNOLOGY EDUCATIVN

The discussions in the Meeting centred b identification of the areas
where inter-relationship of science and techno can be brought about and the
forms which such inter-relationship might tak n learning/teaching situations.
Science and technology educa on were seen have several-objectiveS in com-
mon'in the domain of knowled skills attitudes. It is also necessary to
take into account possible ,inter-re tionships with other subjects such as the
humanities acd social sciences as well.

-The inter-relationship of science and technology may be seen in two.
different aspects. The first is in relation to the leaner, particularly in the
school-going group. Learningb, it was premised, is more effective if it takes
place in a context of 'doing' or 'action', is activity-based and there is constant
interaction between knowledge in its abstralt form of generalizations and its
particular application. In this aspect of the matter, science education can be
as little divorced from technology as technology can be de-linked from an
understamding and knowledge of tfie principles which are embodied in it. Looked-
at from the point of view of the learner, separation between science and tech-
nology would make the learning- of science or of technology much less effective.

The second aspect of thie schence and technology inter-relationship relates
to the development needs of ti* countries. These development needs are being
defined, among other factors, by technology in its diverse forms. Therefore,.
if sc:ience- technology education is to meet the requirement.of making education
more relevant to the learner, particularly those in rural and deprived -areas,
and as a response to the development needs of the country, the curriculum
content in these areas will have to be derived from certain problems and needs'
as they are found in the physical, cultural and socio-economic environment..
Concepts, principles and skills will be educed and learnt in the process of
examining a real-life situation or a problem. In brief, relevant real-lite
situations will be used as ihe vehicle ihrough which science will be learnt.

-
These real-life situations fnc.lude a vanety.71,technologies which (taking

the rural environment as an exainple) would compnse such a range of ,acnvities
as to, include making dried fish, irrigating paddy fields, producing cooking pots,
repairing farm implements, or building houses; or liaking the Urban eFylir011
merit) from technologies such as those in radios, electrical home appliancos or
transportation, to problems of pollution or large-scale construction. l. these
technologies are embodied many scieptific pri:iciples, and thus by

21.
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Sciene.

science teaching to life, a clo ...1\relationship between science and technology
at both the first and second leve f school education.can be identified.

Work-experiencetions intended to associate Work and learning, and
focussed on the improvement of the quality of life; particularly in the disadvan-
taged rural areas, provide another area for inter-relating science and technol:
ogy, especially in the establishment of adequate technologies for rural trans-
formation.

The general pitterns for inter-relating science and technology which can
be established even within the existing forMal educational structures are dia-
gramatically represented below.

ACTIVITY

Areas for
integration

through prosect

work or

open-ended

investigaton.'

type of

experiments

ACTIVITY

SCIENCE EDUCATION"'

PRINCIP LES
(Main emphasis

tn present
programmes)

F C HNOLOGY

SKILLS

EDUCATION

PRINCIPLES SKILLS
I(Main emphasis

in present
programmes)

1,

In project worik, a in other suggested methods, active learning oppor-,
tunities are very high and 'thinking and 'doing' can be brought together effec-
tively. Some of these inter- relatiof3hips May be particularly meaningful at
the upper levels of secondary eduation.



rnter-relaticnshir i-er r 3ience and:.technt_ocu et-.Leca r

On a general and al.-tract plane, one
_acti4ity which, though different in attributes,

7

idemlfy two areas of human
a losely related... These are:

- the effort associated with man's natural d e to know, to understand,
to-explain, or to predict, and

the resuh of man's equally natural desire to find ever new and better
ways of satisfying his needs, performing his tasks and achieying his
goals.

- The former moyes towards what is recognized as 'science' and the latter,
'technology'. The relationship between these two activities could provide a
basis for inter-relating science and technology and should be emphasized in
science-technology education,

SUMMARY OF CONCLUSIONS

1. 4 close articulation between sCience learning experiences and tech-
nology learning experl:ences is'essential both for making the learning of
science or- tecitnology effective for individual learners and for enhanc-
ing education's contribution -to national development.

2. The , n t er- re la t ions h ip can be realized if real-life situations are
used for deriviva learning experiences. Woi-k-experience situations also
provide another important area for articulating science and technolog
education.

3. Links be.Nen science' and technol:ogy educction cean be established in
project activities as well as in the learning of principles and basic
concepts.

ft;
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5. (X)MMUNITY- BASED SCIENCE- TECHNOLOGY EDUCATION

. Proceeding from the premise that learning should be related to life, the
-discussions of the Meeting identified two asfiects of this preinise in relation to
science-teclmology ethication. First -is the need to orient science-technology- education to community problems.. These may be problems of urban or of rural
communities. The vast majority of populations in the .Asian region are to be
found in the rural commmities. In the countries of the region, the major
orientation of science-technology education.: would necessarily be towards the
rural problems, such as health, sanitation, nutrition, soil erosion, water
conservation, crop production and the iniprovement of village technologies.

The second aspect of community---based science-technology education is to
make use of community and local resource's, in its implementation.

A number of examples1 community-based science-technology education
in the Member States (willas well as outside.the formal school system) were
presented. Among them weie the enhancement of agricultural productivity;
technical schools which relate their activities to specific eco-systems; manual
work; work experience and pre-vocational studies directly linked to communitY
problems; vocatiOnal and out-of- schoOl programmes flowing from national
efforts in large rural development programmes such as animal breeding, ferti-
lizer use, high yielding crops, health and nutrition programmes; and functional
liferacy programmes.

The method most commonly utilized for the orientation of science-tech-
nology education to community problems is project work. This usually occurs
outside the normal time-table of the schools and may be generated either by
the pupil or the teacher. . Several Asian countries have gone further and have
made work experience, andior pre-vocational education, in which learning find
work are interlinked, a mandatory part of formal schooling. This work experi-
ence is often focussed on community problems. Iri science education, real life
situations have been directly utilized to develop the learning of science concepts;
these conceptsjare then applied to community and life problems. This learning
process, bised on a dynamic flow from real-life situations to concepts, and
from concepts to their application, provides the frame for integrating science
education and technology education in situations of immediate relevance and
interest to the' learner.

A direct outcome of these efforts has been a certain de e of 'deforma-
lization' of the school system (although the extent varies from country to
another) and has contributed towards a more dynamic relationship between the
School and the community. The school as a wain educational institution would
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also be brought more directly into the mainstreamof national socio-economic
development. The Meeting recognized that an additional reason for improving
the level of science-technology education in schools arises from the fact that
children are potentially powerful contributors to creating the climate of opinion,
through which parents and the community may imbibe a better understanding of
science and technology. a

In the practice of these innovations, it has been recognized that surveys
of community needs are essential for the planning of such a learning sequence.
Further, this curriculum-development requires new categories of personnel,'
often outside the education system, such as officers from Agriculture, Health
or Rural Development Deparmients, if life situations and problems are to be
developed into valid and effective learning situations for science-technology
education. Teachers will need to assume increasiqgly the role of 'facilitator%
working in partnership with local technologists, tr4iesmea. farmers and others
with experience and expertise in the relevant lif situations. A feu,- countries
have developed special evaluation instruments to evaluate the learning in these
new settings.

It is clear that a considerable effort needs to be made to train teachers
in their new roles, t9 orient the new personnel outside the education profession
to enable them to make their oantrilxitions to the learning of pupils, and to
provide a wide variety of learning/teaching materials and reskiurce materials
specifically designed for these new situations. Judicious use of mass media
could be important, although there is little' evidence at present that newspapers
and other mass media are being asked to support thiS effort.

It was aoted that, in non-formal education, major efforts which are focus-
sed on solving community and rural problems are being made by various
ministries, departments and agencies. An obvious feature of such non-formal
education is the intimate and immediate relationship between education.(acquir- -

ing of knowledge, skills and attitudes) and work avivities. There are many
instances, however, when a designed educational input beyond pure informa- -

don 7 may be missing, so that the learners are not exposed to such educational
aspects as understanding, decision-making and problem-solving. The non-
formal programmes, however, provide good examples of wide-ranging uses of
local human, space and material resources, including institutional resources.

.-.Experiences in several countries that have launched substantial program-
mes of education for population out of school have brought to light important
design considerations that have to be kept in mind. Many of these have impli-
cat.ions for education in the school system as well, particularly as new curric-
ulum development activities shift towards greater relevance to life and more
direct contribution to socio-economic development; fur example:

- The-curnculum developer would need to L***.zider group's f learnttrs
having a far greater range in chronological age or experiential back-
ground than a group of learners in a conventional classroom.

iJ 3
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- The stock of human knowledge would need to be considered and drawn
upon for the design of learning situatiOns from a variety of angles and
not only in terms of the conventional division),s into disciplines, bearing
in Mind that the structure of learning experiences is not differentiated
by different disciplines.

- .Learning and action should not be 'separated. Education needs to be
lihked to productive application, such as re work. Every act of learn-'
ing would thus result in an increased capacity for self-learning.

- A variety of learning modes other than 'being taught' would be utilized,
suai as self-learning, group learning, dialogue, inter- learning.

- Various learning methods should also be utilized, such as modular
learning or flexible timd-tabling, to meet the variety of individual and
group requirements.

SUMMARY OF .CONCLUSIONS

T. Community-based science-tecimo g education is oriented to canrunity
problems, with situarionan&ing utilized for the learning of
science concepts and the applicatioe5f these concepts'to carrnwiity
problems.
2. A dynamic relationship has to be established between the school and
the community so that 'the school does not just receive carrnunity support
in junds and resource's but, in offering training and produqing usable.
goods, it contributep towards the carrninity's development.
3. The approach co developing curriculum through life situations and
problems calls for the development of new techhiquer and instrnetents. '

rn carrunity-based science-tecqinology education the role of teachers
is a vital one, and their training in the use of local resources and in
self-learning skill's would be tri-tally important.
5. Science-technology ethacativn has also an important contribution to
make in non-fornal education. The designing of education inpuzs in non-
formal education would have important imp-licationa for education in the
school system-as well. These implications relate to interlinking learn-
ing with practical application, using environmental resources for learn-
ing, and with erphasis an a variety of learning modes and methods.

2o
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*b. pROBLEMS FOR FURTHER STUDIES AiNti RESEARCH

The discussions highlighted a, variety of.signihcant problems in science
-and technology education in the Asian region, as indicated in Chapter 3. It was
clear that, while a considerable effort has been made in facing up ;to these and
Other -issues, most of the innovative efforts updertaken so far have suffered
from the lack of a sound systematic research or data base, and there is a need.
for further studies to provide more inforthhtion on science and _technology
education. The items listed below were suggest& for priority atterition; the
Meeting recommended. that Member States consider the importance and feasi-
bilities of initiating further studiei and research in these areas. The Meeting
also recommended them as most suitable for bilateral assistance.

The aCtiviries indicated focus on the general studies: How can curriculum
development in science and technology education based on real- life situations
be planned and developed? How can these curricula be effectiveW implemented
so that the vast numbers of learners, especially in disadvantaged areas, may
be reached? How can giese efforts be suitably evaluated?

These questions apply to both the school system and outside it, with the
reeognitiwi that the problems in the out-of- school situation are more complex

og,
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and diverse. The following were among the specific studies and research
activities recommended in the respective areas listed:

L Planning aspects

Studies on the objectives of science-technology education at various
levels of education;
Survey studies at macro and micro levels for the identification of
coriununity "resources and techniques and technologies ip use at
micro revel;
Problems of community resource Mobilization;
Studies on different types of science content for current programmes
in technical and vocational education and for community education;
Studies on science and mathematics programmes for pre-vocational.
educatiod;
Studies on out-of-school populations including drop-outs, non- enrollers
and educated unemployed, with particular referencet to their learning
needs;
Studies on problems of and stiategies for upgrading teacher education
for science and technology.

2. Implementation aspects

Studies on communication channels among various administrative
.

units involved in science and technology 'education;

Studies on the role of Science Teachers Associations in promoting
science and technologyeduation;

3 7
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; Studies on the te.icher's emerging role and competency in handling
new Science and, technology curricula;

The development of self-learning materials for the in- ice educa-
tion of the large number of teachers at primary and secondary levels;
the establishment of decentralized local resource centres of a simple
type that -can provide these resources for teacher self-development ;
the establishmentof a ktiowledge-flow system that reaches these
decentralized centreS;

- The development of 'pre-service education programmes fostering new
. and urgentjy-required corapetencies of teachers, such as the skills of
self-learning, the skills of being a faciytator of learning, management
skills, decision-making sidlls, sicills for the preparation 'of self-
learning materials for learners;

- Appraisal of supportive activities such as those for the production of
simple equipment, including the use of foys and games for learning. -

3. Evaluation aspects

The development of evaluation instruments for learners.to meet the
specific requirements-if decentralized curricup based on real-life
situations in science and technology education are to be utilized - such
as diagnostic testing, criterion-referenced testing, self and peer
evaluation;

- The development of evaluation techniques to monitor and sustaic
national standards in the situations of decentralized and/or adapted
curricula based on real-life situ-ations;

- The development of process and product evaluation instruments to
evaluate- the various programmes (planning, implementation and evalu-
ation) of science and technology education based on life situations. _

.3 0
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7. CO-OPERATIVE ACTION PROGRAXLMES FOR SCIENCE AND

TECHNOLOGY EDUCATION IN ASIFr

The discussions, in, the Meeting helped to identify a large variety of inno-
vative progranimes which the Member States have under way for strengthening
and improving the _education of young people in science and technology. Impor-
tant as these activities are, even more significant are the.new directions which
are being explored ty the Member States in order to extend to all young people
the benefits of science and technology education in forms which would be ap-
propriate and relevant to the developmental needs of the individual as a person
and as a citizen, and to the larger needs of -national development. The discuss. -sions also drew attendon,to a range of problems and constraints which, in
varying degree, the countries have.in common.

I.
The Meeting was of the view that a significant area for inter-country

collaborNn'on lies in working jointly towards finding, solutions to the important
problems which the countries may have in common, through the haring of
their experiences and.insights. Indeed, inter-Ointry collaboration is'particu-
larly valuable at the present stage of developfnent when the programmes in the
Member States are moving towards new frontiers of social relevance and equity.-
Such inter-country co-operation and sharing will also contrilxite to enhancing
each Member State's capacity to find solutions to its own particularproblems
in their specific context.

Bearing these considerations in mind, the Meeting made the following
recommendations, itvidng the Member States to participate in carrying them
out, and Unesco and other international bodies to co-operate with and support
the initiatives of the Member States in this regard.

Development and dissemination 6f information and materials

1. Unesco is requested to extend its support for the preparation of case
studies and inventories of sigifificant programmes relating to science and
technology education and in particular to the inter-relationship of science and
technology in edUcational prograrnmes which are being undertaken in the Mem-
ber State.-; in the region.

2. Asian. Member States are requested to provide relevant materials,
information and pertinent research data on significant projects and studies
relating to science and technology education ,in their countries. The Asian
Centre of Educational InnoVation for Development (ACEID) of Unesco should
act as a continuing clearing hot:Ise for these materials.
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3. Unesco is requested to extend its support for:

a) the preparation of an inventory, and case studies of in-service methods
.

of training science and technology teachers, and for disseminating
them to the Member States;

--
b) the preparation of an inventory of design of equipment for basic

science and technology education programmes.. These designs
should relate to the basic levels of educaticei and be possiblein yery
simple classroom situations. The inve ntory of designs should be
widely disseminated to the -Member Stares. -

4. Unesto is requested tOprovide support to the Merxiber States,' as required,
for the traulation into .English of samples of learning/teaching materials in the
national languageS succesSfully developed and used 'by the Member States, for
'sharing with other Member States.

Technicl co-operation' among Member States

Unesco and other interested international bodies are requested :

a) to provide support, at the request of a Member State, to convene
co-operative group meetings-of experts (with participants from
within and outside the country) 'to elaborate, at technical level.and
in a specific national context, the methodologies for' the intrlinkirig.
of science and technological learning experience with suggestions
for try-out and implementation;.

:b) to provide support, at the request of a Member State, for co-operative
development in a -country's context, and 'with the participation of
experts from the region and outside, of integrated science-technology
units or modules designed for in-school and out-of-school populations
and for use in group/self-learning situations;

c) to facilitate the prep.ion of a Handbook on conductitig advanced-
level workshops for science and technology teacher educators. The
Handbook should be prepaed cb-oPeratively and would \nclude signif-
icant case studies and their analysis in order to activate self-learning.

Inter-country exchange of experienCes

6. Unesco, other interested international bodies and the Member States are
requested to provide facilities for stu'dy visits by project workers to relevant s

activities in other countries in the,region and for on-the7job training by attach-
ment to on-going projects in host countries.

76 Unesco and the Member States are requested to facilitate the organization,
in selected national centres, of training courses for teacher educators designed
to enable them to instruct teachers in self-learning skills, and in teaching from
real-life situations.
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ANNEX 11

AGENDA

Inaugural Session

1. Election of Officers of the Meeting

2. Consideration of Provisional Schedule-of Work
'

.3. Current Trends in Science and Technology Education in Asia

4. 1 Problems of Science and Technology Education in Asia

4. 2 Inter-relationship between Science and Technology in Education

4. 1 Comnsmity-based Science and Technoloo Education

4. 4 Proble-ns for Further Studies and Research

5. Consideration of the Recomxnendations for Co-operative Action
Programmes for Science and TeChnology Education in Asia

6. Constderation of Draft Report and Its Adoptton

7. Closures of the Meeting
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APPENDIX I

Address of Welcome
by Mr. Raja Roy Singh, Director

Unesco Regional Office,for Education in Asia

Your Excellency Senior Minister of State for Education
Ladies and Gentlemen,

It is an honour and privilege for me on behalf of Unesco to extend a warm
welcome to the distinguished participants and guests to the Regional Meeting on
the Trends and Problems of Science and Technology Education in Asia ard to its
Inaugural Session this morning.

It is most appropriate that the venue of this Meeting is Singapore, a
country which symbolizes par excellence the dynamics of development when
science and technology are bonded with the creative energies of the people. We
owe the honour of holding the Meeting here to the generous host facilities pro-
vided by the Government of the Republic of Singapore; its Ministrr of Education,

..t.. and the Singapore National Commission for Unesco. On behalf of Unesco, I
I offer our thanks and deep appreciation to them for the cordial welcome they

have extended to the Meeting and the characteristically efficient way in which
the organiistiqi of thc Meeting has been handled. May I, take this opportunity
also to pay my Organization's special tribute of appreciation to the Government
of Singapore for the unvarying support and co-operation extended by it to
Unesco's programmks for furthering regional co-operation in the service of
educational development, in Asia.

.

We are grateful to the authorities of the Regional English Language
Centre for making available its premises for holding the Meeting anclfo- all the
courtesies and consideration that the Centre's staff have extended to ,us.

. .

Preparations fox this Meeting were dAnitiated-last year when Unesco
invited the Member Countries in the isian region to send in reports of the.
situation of science and technology education in the countries. l ere was-an
immediate and favourable response which also showed a prooifo concern for
mabng science and technology education an integral and dynamic element in
national development. It was here in Singapore Viet earlier the Iltfrd Regional
Conference of the Ministers of Education and Those Risponsibre for Economic
Development in Asian Member States had stressed with special emphasis the
role of science and technology education m national development. The reports
received from the Member Countries early this year were testimony to the
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dYnamic efforts under way in the co
which had emerged in retooling ed

' Conference in 1971. Along with th

in Asia

tries and to the rich variety of experiences
-ation since the Third Regional Ministerial
se experiences new problems have also

emerged. The present kegional g is therefore seen as a timely oppor-
tunity for the Member Countries to share'each otNer's experiences and to
contribute to sharpening of the insights into problems which they have in com-
mon. W e hope that through such sharing of experiences and of problems, the
Meeting will give us its suggestions for a co-operative actiowprogramme for
the development of science and technology edukation in the Asian region.

It is a matter of deep gratification ,to Unesco that the Membei States
have responded to it's invitation by making available for participation distin-
guished educators, specialists in science and technology education, and thoge
who bear the responsibility tor planning and implementing science and technol-
ogy education in their countries. I should also like to express our thanks.to
the Representatives, of U. N. bodies and other Organizations for participating
in the Meeting and sharing their experiences with us.

Your Excellency, .it is-4 great honour to have you with us to inaugurate
thi s leeting, and on behalf of Unesco I thank you for being with.us thfs
morning despite the nYiny calls on your time by duties of State. May I request
your Excellency to innugurate the Meeting.

.00
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APPENDIX II

Inaugural Address
by H. E. Mr. 'Chai Chong Yii

Senior Minister of State for Education

First on behalf of the Government and the people of Singapore, I welcome
all of you to this gathering of distinguished delegates from 17 countries in the
Asian region, ThougA 'a small developing country, Singapore has had the good
fortune to host Many international conferences, seminars-and workshops. This
is in fact the third Unesco meeting to be held in Singapore during the last 12
months - the first was the Technical Working Group Meeting on Educational
Technology in Asia under the Asian Programme of Educational Innovation for
Development.(APEID) and the second, hel4 only last month, was on the subject
of Bibliography on Malay Culture.

The theme chosen for this Meeting is relevant to Slngapore and other
developing countries in Asia. In today's world, modernization generally in-
volves some degree of industrialization, the key to which is the application of
science and, technology. I am pleased to note that this Meeting will discuss the
trends and problems in science and technology educatiOn at the primary and the,
secAdary levels. If a strong foundation is laid ai these levels, the.future suc-
cess of the entire effort to industrialize and moderniZe is almost Assured.

Receptivity to industrial technology depeas to a .large extent upon educa-
tion. This subject. has attracted great interest and aroused heated discussions
in countries all over the world whether developed or developing. Every country
seems to be critical of its education system and people everyWhere expect edu-
cation to play a diversity of roles in addition 'to irnparting basic knowledge and
skills. The ahlity of the education system to respond to the needs of a modern
society is being questioned. Thus the system of education is continuously under-
going reappraisal.

However, not all forms of formal education are geared towards economig
development and industrial grow'th. Educational prOgrammes at primary level
are mainly concerned with the 'individual development of the child to acquire
language and manipulative skills. These in turn form the basis for the later
teaching of science and technoIogr which will beqieeded for economic progress.
At tile same time, the education system ar.ist foster in the growing child various
qualities or attitudes considered desirable for his role-as a citizen. Thus edu-
cation has to play the &al role o aring -,:,oung people to take ttibir place in
the economic rand civic life of e jnmuoirv.
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hi Singapore, we have a situation where over-two million people are
crowded on.a tiny island with no natural resources apart from its harbour and
strategic locadon. Our population is a young one more than 23% are of
school-Ring age. In the face of this, our national planners have recognized
that in the development of our 3ioung people lies the key to the future. Invest-
ment in scienee and technology education is therefore a means to achieve
economic growth. .

' At the secondary level, we have since 1969 embarked upon a programme
of exposing the majority of our students .Co what is popularly known as workshop
practice. It is in this programme that we see science and technology education
integrated. In addition, training in a wide range of industrial skills is available
at numerous vocational institutes. At the teachers training institution, a
special department exists to train technical teachers. In Singapore, therefore,
science and technology education at the first two levels are of great importance
and large sums of money are invested in these pi-ogrammes. I would like on
behalf of my Government to extend to each of you an invitation to visit some of
our -schools and institutions to see at first hand our efforts in.the areas of edu-
cador and skill.training. We shall be delighted also to hear your comments.

Science and technology education arethe building blocks in the acquisition
ofythnological skills and development of the. economy. But this development
though urgent is difficult. One wonders why the same machines so successful
in developed countries malfunction When in-ported into the developing countries.
This Meeting will give countries in the Asian region a much-needed opportunity
to examine.their .own problems and experiences which are different from those
of the developed countries. I trust that this Meeting will yield useful sugges-
dons and recommendations for follow-up action to be undertaken by education
planners. On that note, I now have the pleasure to declare this "Regional
Meeting on the Trends and Problems in Science and .Technology Education in
Asia" Open.


